been no study with regard to same-day screening for gastric and colon cancers using endoscopy.4) Usually these procedures are performed on separate days. The aim of the present study was to assess the usefulness and shortcomings of same-day examinations by endoscopy of the stomach and colon.
MATERIALS AND METHODS

Study design
Mass screening was performed for gastric and colon cancers as a part of a multiphasic health testing and services at the Takano Human Dry Dock. About 10 persons per day were examined for gastric cancer in the morning using a panendoscope, immediately after which sigmoidoscopy was performed using a small-caliber endoscope for detection of colon cancer. An immunological FOBT (OC-Hemodia, Eiken Chemical Co., Ltd., Tokyo, Japan) was performed by the 2-day method for cancer screening (Fig.1) . Feces for the FOBT were kept in a refrigerator after samples were taken at home on the day before and the day of the examination as a rule.
Gastric cancer screening was performed using a routine panendoscope (GIF-XQ200, Olympus, Tokyo, Japan). However, since June, 1993, a small caliber panendoscope has been used as a transnasal gastric endoscope for mass screening of the aged because of the increased safety and decreased invasiveness associated with this instrument5),6) The small caliber panendoscope was employed at the option of the subjects after provision of informed consent, since there was the possibility that it may not be as effective a screening tool as the routine panendoscope. Figure 2 is a photograph of transnasal gastric endoscopy using the new videoscope (GIF-N230, Olympus, Tokyo, Japan) with an outer diameter of 6mm that has been used since February, 1994 . No sedatives were needed as premedication except for an anti-cholinergic drug. Transnasal insertion of the endoscope was performed without pharyngeal anesthesia, except for intranasal topical anesthesia with lidocaine-containing jelly. As a rule, local anesthesia was not used for nasal introduction, although pharyngeal anesthesia was performed by gargling with 4% lidocaine solution for the transoral introduction. Because of lack of pharyngeal reflex, endoscopy could be performed while the operator was talking with the patient. Excellent manipulation and fine visualization were obtained. The entire examination took an average of only 5 minutes. For endoscopy of the colon, a small caliber videocolonoscope (PCF-200 or PCF-230, Olympus, Tokyo, Japan) was used to observe the colon up to the sigmoid. Before colon examination immediately after gastric endoscopy, a glycerin enema was given as pretreatment. Digital examination of the rectum and anal examination with a proctoscope were performed to check for anal disease, such as internal hemorrhoids, immediately before the colon examination ( Fig. 3 ). On average, only 3 minutes were required for the entire examination. The endoscopists participating in this study were selected from among doctors who had experienced more than 1,000 cases for gastric endoscopy and 500 for sigmoidoscopy. 
(*: a small polyp was found in the sigmoid colon by sigmoidoscopy.) Table 3 Results of questionnaire for evaluation of the same-day examination by gastric and sigmoid endoscopy.
sons in 1990 and 88,453 in 2000, which was a 70% increase for the same period.7) The sum of predicted morbidities for both gastric and colon cancers is estimated as 39.4% of that of total cancers for men and 33.1% for women.7) Thus, there is a trend toward increased morbidity from gastric and colon cancers with the recent remarkable aging of the population and westernization of the diet in Japan. Therefore, formulating policies for reducing both cancers is an important issue in health care. A more effective and accurate method is needed for mass screening of gastric and colon cancers.
In Japan, for more than 30 years, mass screening for gastric cancer has been performed chiefly by X-ray examination. The indirect X-ray method has played an important role in decreasing mortality from gastric cancer, but this method has been reevaluated because of the discrepancy between results and efficiency. 8 Recently, endoscopic examination has been introduced in place of X-ray. Mass screening by endoscopy has been superior to X-ray for detection of gastric cancer, and especially of early cancer.9),10) It was reported that the detection rate of gastric cancer was 0.11% and the ratio of early cancer was 54.4% by X-ray mass screening, while the former was 0.33% and the latter 71.6% by endoscopy, indicating the superiority of endoscopy to X-ray examination with respect to both the detection rate and early cancer ratio.11) Endoscopic examination can be indicated for routine screening of groups with relatively small numbers of persons such as with health checkups and company medical examinations. Endoscopic mass screening is not yet widely applied as initial screening of gastric cancer. Its widespread use has been inhibited by pain experienced by patients as well the time required for the examination, high cost, and shortage of endoscopists. A screening technique must not be associated with pain and complications to be suitable for routine medical examinations of persons without subjective symptoms.
There were no specific complications. In one of 4 cases with early gastric cancer, the newly devised small caliber endoscope was used to detect the cancer. The endoscopists evaluated transnasal endoscopy to be excellent with respect to manipulation, wide field of observation, and ease of biopsy and pointed out that the examination time was shortened because of the minimal pharyngeal reflex compared with previous endoscopic examinations. The average examination time was approximately 5 minutes, which is shorter than with previous endoscopy. Therefore, screening of gastric cancer using the small caliber endoscope may be widely recommended as an initial screening method for routine health examinations of small numbers of patients and also for multiphasic health testing with large numbers of people, because complications were minimal and pain less than with previous instruments.
There is evidence based on randomized controlled trials that FOBT as a means of mass screening led to a decrease in mortality from colon cancer.12)-14) However, there were actually a significant number of cases showing negative FOBT in spite of invasive colon cancer. Since the sensitivity of immunological FOBT for invasive cancer was reported to be 71.4% using the 1-day method and 84.7% with the 2-day method, 15% of invasive cancers are overlooked even if the latter method were applied.15) It is known that approximately three fourths of colon cancer is located in the rectum and sigmoid. Thus, sigmoidoscopy alone can detect about three fourths of colon cancer, but a lesion in the proximal colon may be overlooked because that region is out of the reach of the endoscope. Since it is known that about two thirds of middle stage cancer that is overlooked by FOBT is located in the rectum and sigmoid,16) the combination of FOBT and sigmoidoscopy will supplement the weak points of each method.
This combination has been in use as the initial examination in routine screening of colon cancer in our hospital since 1983. The detection rate of colon cancer, including intramucosal carcinoma and invasive cancer, was 0.55% in patients examined for the first time. Mitsushima et al. reported results of screening for colon cancer by total colonoscopy in 18,044 persons; colon cancer, including intramucosal carcinoma and invasive cancer, was found in 0.54% of subjects.17) These results cannot be simply compared with our data since the individuals in their group were younger than those in our group, but accuracy of the combination of FOBT and sigmoidoscopy may be comparable to the accuracy of total colonoscopy. It has been reported, on the other hand, that among the cases in whom polyp was detected in the distal colon up to the sigmoid, approximately 30% demonstrated another lesion in the proximal colon.18) One case with early cancer in the present study is an example of such a finding. Since with total colonoscopy troublesome pretreatment is unavoidable and much time and skill is required, it may be difficult to widely employ this method as a primary screening measure. However, the combination of FOBT and sigmoidoscopy would be preferable for primary screening of colon cancer because of the minimal pretreatment, simple technic and years on the average after the first) in 259 asymptomatic subjects with average risk who were more than 50 years old and had no abnormality detected by the first sigmoidoscopy.22)The second sigmoidoscopy showed a significantly lower rate of adenoma detection compared with the first, and there were no cases of colon cancer and high-grade atypical adenoma. From these results, they
proposed that the interval of sigmoidoscopy be extended to every 5 years, provided that the subjects had average risk and no abnormality at the first examination. Our previous report concluded that endoscopic surveillance of colon cancer can be extended to more than 5 years, based on the relationship between the interval and number of examinations and detection rate of cancer.23) Therefore, a program of colon cancer mass screening is considered to be effective and efficient in which the first examination is performed by sigmoidoscopy, especially in subjects more than 50 years old, that FOBT is done every year for 3 to 4 years, and the second endoscopy is performed 4 or 5 years after the first one. Problems related to the number of routine screenings and shortage of manpower for endoscopy will be solved by selecting either endoscopy or X-ray examination for gastric cancer screening and by establishment of an effective interval for performance of sigmoidoscopy for colon cancer screening.
CONCLUSION
The results of same-day gastric and sigmoid endoscopy were described as a system of routine screening for digestive tract cancer. This examination system seems to fully match the needs of a modern society, whereby accuracy of the screening examination is as good as possible and the time utilized as short as possible. One of many future tasks in multiphasic health testing and services is the switching over from mass screening to individual screening. The present system as described has an acceptable degree of accuracy and can be recommended as effective for routine screening of digestive tract cancer in relatively limited subjects coming to multiphasic health testing and services but is not suitable for largescale screening.
